j^jLx> c c ^jL!' ^3 *L^-I :<u^ 

?*l^l ox^xi' ^1 p Ojj-v^j litL . .a3j*U jjj J^\ oL>-Li? 'jo* 1 ' Ll>t j>-\ <j; JJ l *_L*J' j^pp <3 

? 4 J jj j j*~l*Jl 0 JlT ?^lJ*yO j^IpJ--' ^p I w\ijL^>- j^JUJl ^*0j' ^^jj-lS' OO^l^x^* ( j^J' 

: JjiJ 

(^jO^rtX)' j*_l*J' ( j^> j^p.P jP 1_0 'Jp Jj 15 ~LP j*-L*Jlj ^jjJ' ^o—*o L* ( jQiPXjj jt-l^Xj L5^ 

? jp L* !j*-L*J' 01 Jj^/ Ljli 

?j^ULi~' /^p c_p-JuS 0' 3 0»j 

?L^jp i . plJxSsj ^Jl j^ULi-' 4 jcJ^ L«j 

^?^jjJ' (3 j%J-*J' Jp) U^* ^JljLwO ^lp ^r 01 LuSsP ^3 1 0j)j- ygj ^P ^3 £.^*xJ' Jp 01 LloJjC Lj^ 

?^jjJl jP L«J jP 0» iliLwoP Lo-^ 3 0! ( J^3 (?JjjJl ^-XP j^JijJl Jp) jl 

CO^J^J AXjcJ^j *_l*J' Aji^l^ j O^P^'j i*_*xS\J' 'j^S"" 'x> Jp jC^Jl ^jLaJJ ^j£2S>A j aJULL' oJP J y^~3 

. ajM OiO ~CjO* J^sOuj aJ I^p ^ gj j 

A-i ^pl y y^~3 A-v^-v^-^- jP '-ip IxQgXJ Jj ^^MJ^eclil j»ji_*J' (Jl^ (_£') Jl^r' '*XP ll-vJ 

AjL^^^J c jW) y^tOl ^.LgJjtSl j>}^\ & JpxJI 



lA-y^LpP-j 0^j3j AXiLJL>- I^jj3»cx]l ^J-*-j' 

^Mj^sciil ^isJl ^jp jA_*0 Lbw\j>- . L>..jJJi iJjfc ^j2i>-\ jij .Aiyd! Scienta jp L^-U^i science a»<05^ 

. La^lp 0j^ ^LjpJlfT ^ 

A^ ^Uaj ^-0L>- J A3 j^j CcpL-^^I Ojjli ^xJ^3 O^Li ^ 5 ^ 0j^-Si ^ISI wli AjM 01 

.A^rs-JlSlj i^-^wvJl ^j\j oOj>cJj C^li^Ljjl 

IwXp Cy* 3 «-Cix*j 1 Ojj tf ii Ojjli ^1 p aOIS 0 O' ^y* ji*l y^3 

. A^O '3 jpul^i O^^J' 'jjL O' (3 ^-* 3 ^*' cpi'-^ V .O^j^p]' 

. ^Ipxj' ^Ixix^'y'j Ow\pLxJ*' ^jji^J' ^jp O^-j^pi' lOp ^p ol<x^J' ^gj^cOl |t-^' 

OAJOS^ cJ^jlJ-' jP Aj o'wL&LjO»' v^pJlp- 0» JuS^ O' ^*-C. ,o'w\pLxJ.'j Aj ^ pjtOlj ^j^rcxJl 

.J^jLA-' y' 4 j s^jO^j aJpjJ' ojJL>- 0 » O' (^jP^Uxi' aOJL*J' 

( /^» wbJjtj' Jp Aa» 1 ^ iljUx'y'j i Ip A^xS" ^ gj^rtxJ' 'j-^pX^- \-6-iyo (j j-^vJ 

! J ji .A^OjjJlj A_^-ju AjjO^-VO E.O. Wislon A-^oO*J' 



“Science, to puts its warrant as concisely as possible, is the organized, 
systematic enterprise that gathers knowledge about the world and condenses 
the knowledge into testable laws and principles. The diagnostic features of 
science that distinguish it from pseudoscience are 

•first, repeatability: The same phenomenon is sought again, preferable by 
independent investigation, and the interpretation given to it is confirmed or 
discarded by means of novel analysis and experimentation. 

•Second, economy: Scientists attempt to abstract the information into the form 
that is both simplest and aesthetically most pleasing - the combination called 
elegance - while yielding the largest amount of information with the least 
amount of effort. 

•Third mensuration: If something can be properly measured, using universally 
accepted scales, generalizations about it are rendered unambiguous. 

•Fourth, heuristics: The best science stimulates further discovery.”— 

( Consilience: The Unity of Knowledge, p.58, vintage books, 1998 ) 



Sjj_v 3 ' g fl T j a L*Jl (J y>- ( jJl C ^ ^ yjb j Lifjlp- 

j .p ‘Wijj Li Si c ay&lisJl :yj* 

. Jj Jj>r 

(4_pL-s^J1 4_&J I ^_^2j AjSOr I 01 O^JjL^: £.Lo~L*Jl I ^La^ 3^1 [Ljlj* 

jl jJL« JSO ob*jl*i»l jw li 1 



.LaL^I JSI Li y>- oLw>-3cJli cLJ*Lp aJ joL*-C ^^LJLLi *>01S o\S* Oj, ! .^LJLLi aOjLaJI ! LOO* 

. Lju^^y i o» jjb ji-JuJi *^L) # 

. ^-L?rcjJl L^S ^-^1 ^P L^Tu Lo-^ 3 J-^Ldl 4 jLIx>c_L| ! L*w«L>-« 



CXr^ aJLJo (j^ljJL L^jlp jyycJlj ca_u*_* A-^? j$ y^y^ ^1p ^<»~l*Jl ^c^j-Lli 

y 2 -*j . A_JL>-*>Ul olw\jfcLdJ*lj Ldjj AjLL-JI d^ I wL& l— JkLl A_j ^iklil OwL_& dJLS"”" (jj L* l)LJ jUd*-^ J-^>- d*-^- 

kab^i oiy ^»jb^j jJij Theoretical physics yk *LjJ Ji ^UJi yy -^uyJi j kk— jL^Sfi 
^jUk! jJi_j Experimental Physics a_^4 ^LjJ 33 tj *J!jJi y- yj ol^kj ^oii yJk 

.^*>r yg)t JdJl ^1 p (j\dJ jld>-*y^ j-p*- oljjiajJl y£- ^Lp Lgd»l£Jj 

C^-U^* cC jJLP - A^t-^t— oLj LuS^c *y lju cAj>t-^x_v^ c-jiyj* Ly ol Aykl i ~ . c-i y^>- 0I2 

jj j o-LJaj ISI Aj^kJl sTa a - -" Ley ot -L aLJuII tiolj ISLi tLayk*- c— g> 5 _?t?rU A^k Ik I eJ-lL* L« yk 

Oyti yk"" ji~kJ 3 &■>- s>- -s’ 'I AjjkJl cks yJl LkLkJ yy> LyL _y k-ii ^yp 3T J^~3 . a-C-cM olaALbll 

syc^yi yy\ Aj^sh yki 3 cT^uj ei 31 ecy i t y uyy e/° yk*^ Lkiyi 
aJoj U j-kl 3 A-kUJJ ^kak A^k y% c-k^kjijJ. amount of precession 

. Ayk> ajj£ |pkl ^kbj cL^kp JJtk 3 ;; -.^~ fj tyyj l jky 39 k eJjkLil.1 ejjSs cJ-k li . aJjJk 



iija3\ jp jjLJi L* 9 k y^ (A Brief history of time jiyj yki y^b) Ajlk 3 ^ky jk ydj 

y^j Jjk y» Ly< 3 y> L«_y- A-kki 

A theory is a good theory if it satisfies two requirements. It must accurately 
describe a large class of observations on the basis of a model that contains only a 
few arbitrary elements, and it must make definite predictions about the results 
of future observations.” 

(A brief history of time, p.10, Bantam books, 1989) 



\ybjC* dJ L* lil O-L^r Aj ^2j ^JSs Aj j*2j 

^S'Lc jwki [L^bj L?yij-C wLv^-AjJ AP y*^: Aid ^jCL^gj 0 1 

£ ^ U ^ > ' d>ljkA ^-y2j Ol CA-J^ldp'yi 



: Falsification lJ ^LS aJLLs]i Ll»j ^ Jjis" 



jc ji iwi—fii . ( falsifi ability ^y2_&iSi A_jjli ) !j oi— ^ L* a-o^Li a_*^L*Ji t^LAi 

wLj2j V ^iyil^Vi jlj C^.i^A^'yi ^ip l 9^* j^ ijij jd*Ji AjL»*)\i 

V $.LU*Ji ji ^ — pjj c^t^— ^Vi ^-1 p Lj cjj c*)Ls^i s.iyi^_^'yi ^-Lp ^-r 4 jd ^ — L*Ji ji ^y— $ij 

. deduction Ji /\ *yj i ) *y c-1^3 j ^^wL>tJL^o 

.A-j^JjJl objiijJl *L 5 ^ C^LlSvJl jjljj C AI-^j Jui- oLlS”" ^y^iyii ^Jp ^LiJl jJJij 

jJ-A> cJUT L<dSj c y_S"l ^L-^iJ olJj^Ldj: j_ddl jJJ! — A_^>i*Ji A_>yijJi (5! — a_ASA| Sa_pUJ| cJLS" LJ dT r 
aj ^ j?,.ill c^LS""* LJ5" ^aj ^I kiii ^c_^j ji jJ ola_&LdA*l jJJj ojwL>- J L<»jj>-! a_*_*j aJI ^ y5^ I a_*j^pj a_^j^p olwL&LdAi 

■jA*if 

jjss deduction JsL^'yi jyT sAS" aopis ^kJ l jyT ^^L p ^ ji ^ 
falsification ol^> jjfe lj_&j clA AjlSl^- J^Jii <5 w\j>-Ij aJj^LiP ^y2jiSl A^ikiSl jl* 

gJ_&LJlJ* 1 jJ_lj JjLj jL$d*^ ^j-JgJ U Ij^i-S LLoP jlj C j-& gJj>-Ij dJ_&LiP 

.o^UM j* ^eSsJl (j ^LAlSl cj j»ap jl coJj^LiJj j5 A 2 P- L^pU»tjJ jlcAjj-liiJl ^jilyo Lc aJj>-i^Jl 

<j jJl a^ASOi SaplaJi ji LoJfb oIaj&LJ^AJ L^iiily: cu_y> V — a_AS" SapIS j_p SjLp — a^AlJI jlj # 

0 Jj>-i^Ji A^J^irlj OjlJ V 

.ol-uLii! (l lilk u fijjfc A-wlSsJl Aj^kJl 



A-^ikj jj_$C jl ^ a /9 a S A_j ji — j^Jijtil AjL ^*^3 j £.L<d_*Ji ij^>r jCL^vJl A_*jj — ^j^-j (JL^ a_A 3 L>» 5 -i-^J 

apL^i cu^ falsifiable (J AiAJ A^is OjSd jf ^ scientific theory ^.Lp 



lyjLstlJlj coy^btllj tob^kAlj cC^UJLJ.1 



!(Jjkj LJli ajIjL /3 «_aI oAj ^kxJl A jyl bJjL?- jl Jj«j 

! jA-*JL) 4jjJj^- jyl ALla 



oLL* Axioms 



obd^ Theories 



Equations 
(_,» _p4 Experiments 






ry» A^oL^j 0» 



^ Aj > lU jwoiJl iJlLk if 






s . c . > e ^ ^ . 

<j^JJ L^JLj C^U_v^jIj <LJLv2i ij <^S \jS \ ^y 2-XJ 3 ^ -y<£>.*J ^jJ-JJ 

. djy-^JL) A^kJlj cOlwU^LJull dJjfc j^^-i O' caJ^Oia o'joIjj olS^P Lg ,^-xj 






!^J5i ob^kJl 3 

O' caJL>-*)\J' c^jL^rulll ^cjLuj A_£Jj J_*j3' O' ^x-Uj O'wUkLl^JJ I iJjfc O' 

. 0 w\j w\^>r l ^ * 1 P - t ^l , lO • Aj2j 0»*aJ I I w\_& 

. AjL^xLI a 1^J3.' ^jJl CjLj ^ k3 

.UjLi^-l ry> ^ aJLJo o*y^k« I 01 ^jL 4j^2-Jli ,0,100^ 

_^J i c o'y^'-*-* L^..^J O' i — cJwU ji j' olw\_&LdJ.I L^-oIp cJ^ c a_LU1j j' c^Jlk \j^ 2 j 

£ . . 

,J^s\ AjjikJI *-^1 

J -0^1 j~- ^^4 JJ:> l^Ip Ail ^ Jb Aj^k ur *~~j ^ ^LjkJ' jstring theory Jis" ^ki 

.AjLJb A^J>-Lj 2J ^oJ-P U'y Ajjk ^o-^J L^SsJj — Jjt) \j&*\jy) i Aj^5?bjJ| 0V Aj>u_p>t_^ Ajjkj 



^jLv^? ( /^» Oj-^-^o ^.LoJ-sJl c I j 3-^' olw\j5i0i^ aJIw\jc« ajIw\^1_Ju^j j£j c-^jJl OL^J'yij 

l-»^ > c-^3 cAj2jL-»-0| It? « 1' l J l! 1j^~ I w\_& wL^JU^3 cO^-AjO^sJI ^Ji *,/2 

• Jj-U: ^Jj lwi_4j C L^jWwAlJ Gw\j wL>r objkj ^1 



ol OJ-lj AJq yL^J Olj C j-J Aj l3 ^Jl olJj^L^i.1 ^j_S^ j-^o2j 01 -AS li 

. w\jwLi> I jjbj .3^1 OwbJjirl Cjlw\_&Lj3lj l_JJj 

.aJ^LjlLIj cAj^^lSlj cAjjkJl ^j£> dwL^J 



OwU wbO| oLj^kJl ij c A_jjkJl 3 oL>-L-3*l ^j_>» ^Jl jj_^»' yi L« ^__L^j 01 ol^kdi ^jIwLU ^.^-Ll 

A-0^! aJ 0^ A-<«^0p O^j^j 1^ < i 1 l ^ * Ip ^ ^ ^0 1 00-^»vOi ^ ^ j ^u2j a0^-vw<-^ A^^».X3 i- -) \j y2-i 



. di Lj j^ju 3 °jy^' 



.Ajjlzj ajj» I axiom 4 _*-L*v4 jjb 3 (quantized) ^Ld'yi 01 ia^» *)Lio^ 

Jl 4 £ 

cl^LiSl oli <^JOr ^*\ Jb')j\ J5" 3 4^d $.j^aJl ol 4_v^li^l <U^3l 4 j oLo~L^» 

.Inertial frames of reference 
(quantized) cJl5" isii jujl^ Up V (*1^1) d*% 

idj dUi cJyu d\ (JUJi J>J\ li (quantized) j i jJ udj 

^t-jo ji cL^*)U2j c^jl> o! di t JyojcLw»jj c c 4-wd 3 ^5-^ quantized 3 oL«JLwdJ aO_k 0Li 

. (jf^ L&^J jl c L^wbwld 

i(jt-^Ji i^LjiSw* t^W 4 ) 3 ^.L^d wL>-i (J^j 

. (e-^l^rtjJl 4JI4JI 4JLLL2-4 d-^ - I IwCxj cLg-LdT &j^}\ o~Li ^ ^*31 ) 

’. 4 j\s£* Jj^jj 

(The justification of the whole scheme, apart from internal consistency, 
depends on the agreement of the final results with experiments) 

(The principles of quantum mechanics, p. 15, by Paul Dirac, Oxford University 
Press, 1930) 

^d-***^ jiuJLj Oj-^o oq ^d-2 *^ o~^ 3 >-Li d cJJ^' 4 _Jp JU* < 1)1 L*l axiom Ji 

^J>r J) C— e3j_*j C4-Loc« 4-LJkj LuxJj cjLoJjd yiS"" I di d 2- ^ 

.(jy>-l d^" 

oLo~Ld*l a0_& 0 V Lliaj j_£j 01 *V d-Jp dd ^ oLdyil d* ^LiSl dd"* cdb 

tUJI cj^^LjlLI Liy* OwL>jL^>l a_i oL^OdJl c£_£IjJ| 3 Ld^LiS** c^-iol oLd 2 -^ o^ 4 jy~^ 

.Li a^x^-LJI c^L> dull 



4j>cJ>r 






c^-v3 cjC d^-JJ a^jLJjsJI oIjwjsJI 01 jy >~ ^ 

cdU-cS^ cdiSaS^ ^ Lp d^' O^ 4 ^^aj^LdLlj c^OjdJ^ 0 - ' 4 tg-w«-aj o d 2 -^! 4_> J&S\ 3 



^1 dL^s-LlS""* dL*jJl 

...^1 ^-fci y»l Ail ^1 c dr^^Jl ^ c£l) (J^W^l j' ^^3^3 3^ J-^J 

dLS”" a-j^JjJI j^ULi-lj ^itUj ajL^*}LaJ| jlT djj cAjL>>*)LaJI J^^p dr 4 l-£jj c ^Ijj^I s-LoJ-p dr' 4 ^j-m-J ldj& 

^j-wJla!1j . Ljc^^- LlLl 4 ^.LJd dj-dd*j j3i^S' ^15" (y^3^ ^ C(j ^ a3wL« ^iS" j-du (_£ IS"* ^du £.L*l*Jl i <d»Lk aJ^^-L* 

ji ji L^-J-p V £.L_^ I JJdxj wLi Ajli LLIp dLS”" djj j^ddl j\p ^LJbj cL^-J-p aJ^VIj ajIjJLx*^ 3 ^SCaj jj& jj.3*L£Jl 

wL>-l J_Pj jwLA-l Cj%-l*Jl C-— ~»*a GwIaX*j Lo-P Lg JL^£ ^j^qSj i Ajj ^ L^JlP (JjJL^u 

c _ . i c 

j! c-jlil^M ^j-P 1 J_^*j d5 A-j^JjJl ajlJI IwLaj cA_3orl^i*lj c__*wJuJlj c^>&-Jl ^j_^» .Aj^ wL>-i \^" 

. a^'^Lp'^ I oUS yLil ji a^L^-JI oL^>r^Jl 

(?diSJi 5 " diii dlS" till) : Jlj^ ajL*-I 3 ^yrJl p2*Jl S^i dl ^ 
oIwUbLiil (j^j ^-<>Jrl j-p dJJi SLJ-1 J^p ^jL$y j^Jl ^^Lp Sj^li o^:Uj; Lolil l5 Lp SjJJLSl 3 ^ lilj 

. ^LajJI 



:Jjli Jl5 Oli 

c ^J_*Jlj C^w^>- dr* 4 A^IjJ^aJI I ^_P d^dSo *)LLa ^LjJ^aJI $.LUp wL^t {j^~3 d-i V (_^jLp^ (2 wl_& Jk_S"* ) 

c L)d»jJl A_A^>- j^P ^.LoJjJl AjlJ I Lo-S^" C lwL& ^Ld'yi ( KJlJi>- 

( ^Ji\jy3$ V c ^jL-^U C^- dl dJJ-i 

olIx^- dd«jli dl *^t dAJwiJj c^jI J j-d5^ V c^d»Jj li Aj cd^>- /y» aIjlaj LiJ dXSi i} *lA^« ^jlldjjl dl 

^j-^* ^jL V Ajj d^Jj-^J j» g C Lobj^ L^3 AjjjjJlj^ Vj AJu ^I aj d^o*-L^J ( /yT AjLx^AjsJI ^j\j 



([2]), 



A-uL-vJi Aj$y>rJ L^-J-P ^lldujl A_Jj b» (J^3 AdUj^l Aj ^dldi 



dl ^j- 4 U* C bl^r Li ^wl^: *y j^-Lsdlj c (^SsjaSIj ^LajJI ^JiuJlj AjL-djLSb V} L^-dp ^L^ ^ I jdSsJl 

(^^dl ^-UJl (J pJjfcj! ^2 ^>- ^^Lp ^*>L^Jl ^li JliL* (j dry*- 4 j^i <J ^j^dl ^_UJl Jl^- 



! wL& O' ^ i ^>rj\-i-\ ^ L*J' 3 ^.L_^> 1 ^J_p JL; O' L« \jx^ 

^.LoJ-jJl o\S* d^L« ^Ij^jjJI *_Lp cj .Ether jo*yi tAi« oJJS ^ .^j&y [!hj>- y* 

.JO^I 4_Loj^: - (J,l ^\s£, AjLi ^LlSljj cOL?tj>» 3 £J-*p3 O' 'jwULlp' JJL$ C(0 j3sJ' gA.Qg.ftJ I *A-C 13' Q j-llgj 

4JLP 'jj\__Pj C 4_JP 1j_»35Cj ^JJl g^JuJl '0_A O' ^ . 413 U^J joV' 4_*_^vJ jO*AJ a^lS" oUL-v^ ly>Uj 

g,y^S 1 QA-A^»*iU l J 2 3 ^ 1 A^»w»»**0 1 4^*,^ L^ - 1 4_^_^]^j 0_QU^j I »-viJ Q I w\_*j C 1 4_i 1 _m*q0p ^ 1 C ^ L^-C 

fc c I 

. jo' -Ip -CjJju J Aj'j 

:( Science is a sacred cow 4 ^ji^ S^S" ^ 1 ) ajI^S " 3 oail^ j^' i Ip Jji 



yLij O' OL^J^AJ Lof jo*y ' 4 J' ^Jp' 3^ j L,^.Q b ^j^uiLS^ ^ jjAJ' l*J' OAS"" 

C4JLJ'j_£ ^013" ^jj-LS' ^__^_xS\J . L^JP UwJ* CO 10 C^Li^V' 4Jt]j ajp C4_jp 3 3jJP J3" 

. 4_P 3_Jj OJjls Ua-J!» 3 JjP Qjj' L>xyx^2 y3 AJlSsJj . 43 j 3 c0o-3“' j3-*J' wLjOj £JP JJL$ cl3>- 3 ^ t S'j'j 

Aljjy 4^_vJ 'j^v^ ^1 ' !(JlLo3" jyV' Aj>- ..iyry lOjfc O' ^JLp *A-v^' (J-C ^ fijjfc OAjL^Li 0| 



!4j1j3"^» JJLlS'j 

“Lord Kelvin was so satisfied with this triumph of science that he declared 
himself to be as certain of the existence of the ether as a man can be about 
anything.... “When you can measure what you are speaking about, and express 
it in numbers, you know something about it....” Thus did Lord Kelvin lay 
down the law. And though quite wrong, this time he has the support of official 
modern Science. It is NOT true that when you can measure what you are 
speaking about, you know something about it. The fact that you can measure 
something doesn't even prove that that something exists.... Take the ether, for 
example: didn't they measure the ratio of its elasticity to its density? 

— Anthony Standen (Science is a Sacred Cow (1950), 69-70; 85) 



^ o^bLil <3 o\ \ 4_j ^LJ l (j^j + ^ Ll (JyiJl IwLjfc ^_Lp Cj^5 

j-*2j L& liwLyg3 .Ljb AyrjUM oby>rji»! y iLi O^^Lili . ^-jL-l ^ L^JjLflj LL 2>yrj <Lj L vO- CjLs^Ij^I 

oV^Lil <3 tjjSsj ^LL I Lib LL& cjljy-v-Aiilj c_-^-&lwLLl (jLaJl ^1 p ^ Jyj bjj c j%JL*J\ (3 jl o^a^- aj^L 

.lyjL- byr-y yLL 



^iybi y&j Big Bang y^Ji jULi'yi ^by: j ajJjJi aL^ y* jJi) ^ space-time singularity Jii 

oLUj jy^Jib 

_Jl LM yjl 4 _J_p jyLa J__soi]lj byyy b_^> LLla OLSo) jL^Ai^fl 4_j ! J j <3 ^p_*jijlj b*Slj \S^ <3 L*-_b^- 

.JjLdJlj byry l)L" L^rjL- \jJ jjik; ^ *JiUJ.i jVJ\ y ^ A singularity 



Afterglow Light 

Pattern Dark Ages 
400,000 yrs. 



Dark Energy 
Accelerated Expansion 



Inflation 



Quantum 

Fluctuations 




Development of 
Galaxies, Planets, etc. 



Ef.-J ' 



| | ffcj 
1: .... . '•■ 



WMAP 



1st Stars 

about 400 million yrs. 



Big Bang Expansion 



13.7 billion years 



y& y&LJl ^)b>- J ^yLy*- 2>yj>rj Li 1-^jiP y_*J Li lUw\_L" a_L»^I 

oU-jll ce Destructive interference ^laii 





Destructive interference 



L»Lc JjULoj L»Lc Jjf y\J£j\ jyy2j C. b**bc sLsrl (3 .ij-x-j j-& 3jL^«i.l sj JSs 



«UP 



jyxj 0 1 1 :»lq~ .*il lJul 4_abbb| 3 d ^v*I "‘j ^ 7 Cl^^J jbx-bs ( Sj 



c*Sby3l s.bJl jjSC ^jJii lijis ilwLul 3JbM a-h* 3 oL*-jJ.t j'y (<bgabj o*y^L>tC 

^L»ljwi cvb» djJL ebyTh (_£jJl lb-* 3j .4_abbM 3 !a_;l J ■.^^~ Vj JaJii ^.bbj 3*^ y*\ j-* abbyij 3!“d 

4ryii. ;hL~L* 3 ^UjU 3 313 ^b^iJ! hud Fields and Particles: with Math 3^13 ^Lsil: 



“The only way to have perfect destructive interference is to take one wave that 
travels in the a certain direction and take another wave that travels in the same 
direction with its troughs lined up so as to exactly cancel the others crests. But 
in that case nothing ever moves; there’s no wave. You don’t have cancellation 
of two physical things, you have no physical thing at all! the cancellation is just 
there in the math.” 



eryjfT lj_(L Ldba J_Jj c4_prjL>- olijj’ry J^jblaj IwUx 3 -SJo 4a>Ulju C- jbS"" oj J ^-bbj ^bj-C d^ 



j ^ 4 j\^jj o^T_U igd Ptolenraic J! j_>-l dtb*^ cjy*y o - ^” (Jnb~b! 

j_*j TlT jjj^- d* 23 - f u^-Tl oUl 015 ^: bx^w 3 (33 cTb 3^ 33b by Tv ^bJbb Uju a^ 231 - bd 







0 i JjL^n V <uSsJ c^j^-scJl L^_3 *j £-*j Ijjfc 3 $.L_^I JlpO&j Jujuijj 3*-*2jj O^^Jl 3 q yg> jvLJli 

.a-Ip OjS\Jl Jjpj L» ■_ ° - Lc| j ,*>Lip auSof (_£^>-l aJL^Is 0_jS "" ^ Aflj^laJl sjj^ s-LJa'yt JlpLLL lill 
dDi c L*li 4jiix^- ,jCljJL c tir 4 l) ^jy^ y* J^" \ J-p ^ e ^iiL*Jl ^IsOO 4jl$ 

LOj (. 4_Jp O-brj ^jOl ^-Lp (jylj-ASl oOjk ^J^JJ J^Ojj j^i ^^c^J^psdJl C (yulj^Jl 0w0> OwL& ^ip 

. ^<J-jJl C^»c_Jl ^^\y» yj> ^ lw\SC& 0^3 j! L^iJLa^- Jjot 3^ L* lw\SC& ji 

c e = mc A 3 ^ Ojic? ot ^^50: oiT c j*£\ L5r U*i! ^kJbj c LU iUi ^p joj e = mc A 2 yOui 

. yCl^JLil 43j L3j I 

^j^prcjJl ^jp ^jOp ^ cyp 3 ^ ^3 oXS-iS”" jir ^J-3 c 3003" ^*3 Ijjfc 01 ^SIjJl 



A_j^c« 3 ^ 3 ^^!* jJr 4_^sJ LjLp*o*~ AjLv^j 3 -* j*_L*Jl 



llCILt j\Zj* (JL>fLs . £.u. 









. 4j ^y>? 1 41^3 j 4lJL£_>- 



* l r ^J 2?C ^ ^g30Jl C^>3l^ ^Jglll 

•(*4* cjr^'^' J^Llil 01 !4_v^0^>-j j*_13l cJ\3up 3 P 05 LjjS^S 

. ^IsJlSI fijjk 05 OlO^Oj j»jL ^ 4 jI JJLaiJ y& 3 »l 3 ! OJ-Sij 
^ 3 *P c 4 Jolj U! ! 0 j-S^Jl yt' ^ C^>tJlj (J-* 2 ^ J_pIj^J| 01 ys>\y^\ yj* ll^iJgJ I 

^a L^jLijI 4O2 J Ujj^LJ^ jt— O - ^ 4 ' oy*J ^ OwL^-l Llli? o-L>-Ij Oj -^3 01 

. aJ_p j»jSs^l 4^i>- :>UM c j^-SCJ-Ij Lu^sj>- L^- 0 p ^.Uj ^Jl L-ij^lijl 

. ^Iap ^3sj>~ jjfe (^ 5 ^ jSCc <3^^-. La^I^-Ij ^{^>-^1 oLj 

. 4 -j^JjOl Aj^ikJl JJL*Jli 

.A^j^rtOl ^IxU ^j 2 j>cJL« l _4 AJoIj ^j l_AL>- O^J 

.otAi^Oo ^-L^i ^ ^ £.*^jl*Ji 0 ih ( 3 ^*^ 

..lll^o J jj j jj jj Jjlf 3 3^ 3^^yi Iw3j c^jj c^jsJLp 3 ^ 

Iw3j .(internal consistency^ 4 , 3 ^ 0 ^ Oj^Cj djjfcLiO*! L^Jp 3 _/^ o^*J c*u^l*Ji A^JaiJi 

. JJ^L i y2j Lull 00 3' ^ 3OO5*" ^ 1 -ap 



j-* Internal consistency Lj'S IpI «u^_l p (_$' Oj y 

' j>l L a jl AjjJiJl oLlj j i ypyLl Jy t yi*Jl ^j-Sj t sajssLiJ.lj 



: JULj' iJLft ^ AjjAj O' Jujj U i 

A_bl3 iJ2L~oj jJ'jjj 4 jj_^s L^ilSyj yi*J' Jjj>- OLajLcd' ^aJ' A-ojaaaJl 5 _JUjJ' jA ^y^aJl O' 
IgagX— ^P (wJjSJ l« AiLSi IgAP Jjjcj'j cAAjJW <Lyy jjp'jsj' yp ^>jiL ^<y*J' ^£uj' O'j ,jLP-*>U 

O'ajsLOwdb LaaJj aa>L~J' 0'AaLJL<J' j_~Oa~a Aj^aJ' o.La CJlT 0] La OLJ jLaP^' yy l^w?j cjya' ya 
jS- J-0a3' Aj^aJ J-^2 a 3 jjJaajj O'JaLJLJ' ibji { j^~ AykJl flAA ^Js- 3UaP*i' (*a~3 J«a?- 019 .Aib>-*>U I 
yy i^l?jj a-j^* sjlpis i?L^~a' Lg ip ct'y^V' ^yp ^y-a j*_uj' o' ^jsii Ji3 j>jj jjis* o'j .^sijJi 
C— JaAi Oy c'gin.jgifli jtJU j*J La A_A?-*>t!l; O LaJj Aibl^Jl O'AaLOwoJ' C~P ja~0 Ljll? 4»Ly ^-AJ L^J'j ijLaP*i' 

. hJL~j AjjiaJ' 019— JiSf' yp bjlaj— aJaULoj 
^ jg_b O' Ajjip j_;pj A_JaP OL_ 0>y ^J&j) ObJ_~*a Axioms : *_l*Jlj iUUxie AjUaaLa Jj-a' A3laA O' a 

j c(A r J i <0' jA'jJa!' OUjlaj Theories j c(OL>jiaj A_ Pyyva j' ^_UJ' Lylp ci-9jaj ^xJ lga?x_^> 

j (^3 'jJLj aJjLUJ' a_p jL^apy' j_y LiLsi A_jjJaJ' j_p oV^Ljta Equations 

. ( igalaP iga^w? OIjj Aj^aJ' jLaPi oJbx^ ya) uAjl?o Experiments 



J») ^ya ^ ^^-jlpj' (O-s?" A~ytf la AjjiidJ ^y^wlAJ' j~«j2xJ' O'j 

LJ (*>lia jJ^Il^) A~aix!' OV^IjuJ' A«^?xj CJlS* Lwa ' O'j .Asu J-Aa?tJ C«?*J jA 

J'j i c^'A_gJ' oV^LjuJ' LgaP j»0 i^al j^J' 'j-LS* O 'j cOJLii J_su fljJaP 

.Jaas AjjL^>- AjJaj cj\jp\j&\ Lo]j ^'jJ' ^y ijsrj t^J (sUUj' ya^ ^y singularity 

l^ijUaj O' fljjjOajb V (3-5AJ' J-aaJ' ^Ip IgJjAi j' A,^Uj' Aj^aJ' A?wai 



Cjal-Ay 



iL_vul yvaLiJl jySLUJ yjjJrl ys_aJL ;A_I?^?tla 



[dj (4^T y* jvSdSG ( jA aJJ 4_JjUiJl v^_P jj^j ^S- J 
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